Dkt. 03151 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the Application of : 

MASAKI SANO 

Serial No.: 10/648,224 

Filed: August 27, 2003 

For: LIGHT EMITTING DIODE DEVICE 

DECLARATION UNDER 37 CFR 1.131 

Honorable Commissioner for Patents 
PO Box 1450 

Alexandria, VA 22313-1450 
Sir: 

I, Masaki Sano, do hereby declare as follows: 
I am the named inventor of the above-identified patent 
application. 

I am familiar with published US Application 2002/0190262 
Al to Nitta et al cited in the Office Action mailed April 7, 
2006 in the above-identified application. 

Prior to the filing of the Nitta et al application in the 
US Patent and Trademark Office on April 8, 2002, I had 
completed the invention described and claimed in the above- 
identified patent application. 

Attached hereto as Exhibit A is a document in Japanese 
entitled "SPECIFICATION (DRAFT)" submitted by me to the 
Development Department which handles intellectual property for 
Citizen Electronics Co., Ltd, the assignee of the above 1 
identified application. The date on this document has been 
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removed, but is prior to April 8, 2002. A verified English 
translation of this document is attached hereto as Exhibit B. 
Under the heading n Preferred Embodiment , " I have 



which a blue light emitting element was mounted and YAG 
phosphor was mixed in an epoxy resin and molded to form a 
white LED. Measurements were made of the white light emitted 
by the molded units prepared. 

Three units, representing bluish white, reddish white and 
greenish white LEDs, respectively, were immersed, respectively, 
in yellow dye, blue dye and red dye, and the chromaticity of 
the light emitted by the units was measured after the 
immersion and drying. The measured chromaticity after the 
immersion showed correction to white light, and was recognized 
by me as an invention prior to April 8, 2002. 

I further declare that all statements made by me herein 
are true and all statements made on information and belief are 
believed to be true, and that these statements were made with 
the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code, and may 
jeopardize the validity of the application or any patent 
issued thereon. 



described an example of the invention carried out by me in 
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I, Takeo Okazaki 

Residing at 37-15 , Shimizu 1-chome, 
Suginami-ku , Tokyo , 

being competent in Japanese and English languages, certify 
that to the best of my knowledge and belief the attached 
English translation is a true and faithful translation made 
by me of SPECIFICATION (DRAFT) written by Mr. Masaki SANO. 

Dated: August 8, 2006 




(Translation) 



SPECIFICATION (DRAFT) 



First Electronic Parts 
Development Division 
Name: Masaki SANO 



Title of the invention: Light emitting diode and a method for 

manufacturing the same 



Field of industrial exploitation: Method for manufacturing a white 

LED and others 



Examples of 
prior art 



Prior art: 



In order to realize an LED for emitting white light, there is a method 
where blue or ultraviolet light emitting element is mounted, and molded 
into a molding resin of such material as epoxy wherein phosphors of 
yellow, or the three primary colors, R, G, B are mixed. By further 
mixing a colorant as a color filter in the white LED, LEDs of various 
hues and color purities can be obtained. 



Problems to be solved in the invention : 



When the LEDs for emitting white and other colors of light are 
manufactured by the above method, the color of light is likely to vary 
so that the color dispersion within a single lot is increased 
Therefore there are problems such as low yield, requiring a large effort 
for classifying chroma ticity and maintaining the yield, and color 
variances within a set where a plurality of LEDs are used. 



The color distribution can be attributed to the fact that the 
composition ratio among the molding resin, phosphors and pigments 
cannot be kept constant due to the differences in specific gravities 
thereof, and to distribution of wavelength of light from the light 
emitting element . 



It is difficult to improve the color dispersion in the conventional 
method . 



Preferred 
embodiment 



A blue light emitting element is mounted and YAG phosphor 
is mixed in epoxy resin and molded, thereby forming a white 
LED. The average values of coordinates of the white LEDs 
are x = 0.295 and y = 0.290, and the dispersion is ax = 
0.015 and ay = 0.01 (N = 10K) . The LEDs are classified 
and corrected as follows . 



Bluish white LED : Immersed in a dye liquid comprising alcohol including 
dye of naphthoquinone group (yellow dye) of 100 ppm for fifteen minutes 
while stirring, so as to be dyed, and then dried. 

Yellowish white LED: Immersed in a dye liquid comprising alcohol 
including dye of anthraquinone group (blue dye) of 100 ppm for ten 
minutes while stirring, so as to be dyed, and then dried. 
Reddish white LED: Immersed in a dye liquid comprising alcohol 
including dye of naphthoquinone group (yellow dye) of 50 ppm and dye 
of anthraquinone group (blue dye) of 30 ppm for five minutes while 
stirring, so as to be dyed, and then dried. 

Greenish white LED : Immersed in a dye liquid comprising alcohol 
including dye of monoazo group (red dye) of 70 ppm for ten minutes 
while stirring, so as to be dyed, and then dried. 

Average coordinates of chromaticity after these corrections were x 
= 0.313, y = 0.308, ax = 0.005, ay = 0.003, and the desired 
chromaticity was converged without dispersing. 



Steps to solve the problems 

1-1. Produce white LEDs in accordance with the conventional method. 
1-2 . Classify the LEDs depending on the chromaticity and pick up LEDs, 
the chromaticity of which is deviated. 

1-3. Immerse the LEDs in a dye liquid comprising permeable organic 
solvent or warm water in which dye is dissolved or dispersed at an 
appropriate concentration, stirred and dried so as to be dyed, thereby 
correcting the chromaticity of emitted light by reducing the 
unnecessary color components . 

2 . LEDs of various hues and color purities can be manufactured without 
causing dispersion using only white LED and dye and without mixing 
colorant in the molding resin . 

*The advantage of correcting the chromaticity by dying or coloring 
is that the fine adjustment of chromaticity is possible by selecting 
the solvent, dye concentration, immersion time, and others. j 
Operation 



Effect of the invention: 

White LEDs and LEDs of various colors can be manufactured without 
dispersion so that yield is increased, effort needed for classifying 



chromatic! ty and maintaining yield is reduced, and color variances 
within a set where a plurality of LEDs are used is reduced. 
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